Influence of reproductive state and ovarian steroids on facilitation of the milk-ejection reflex by central oxytocin.
In the rat, the synchronous bursting activity of oxytocin neurones associated with the milk-ejection reflex displays important changes during the peri-partum and lactational periods. The most dramatic of these changes is the appearance of a facilitatory response to centrally-administered oxytocin, involving an increase in the frequency and amplitude of bursting in the oxytocin neurones, as well as elevation of their background activity. Studies of rats at different times in the pre- and post-partum period show that this response first appears on day 3 of lactation. Ovariectomy on day 21 of gestation, or treatment with the anti-oestrogen tamoxifen on day 22, does not prevent the appearance of this response. However, ovariectomy and treatment with ovarian steroids for 3 days prior to parturition can dramatically alter the character of the facilitatory response. Oestradiol treatment causes an early (pre-partum) appearance of the facilitatory response, whereas progesterone causes the appearance of an inhibitory response (reduction in milk-ejection frequency) to central oxytocin. A major target for the central effects of oxytocin are the bed nuclei of the stria terminalis (BST) and modulation of the neuronal responses in this region may, in part, underlie the changing facilitatory effects. In vitro recordings indicate that sensitivity of BST neurones to oxytocin is increased between pregnancy and lactation, and oestradiol treatment enhances responsiveness coincident with the appearance of a facilitatory response. Progesterone pre-treatment also increases the ability of BST neurones to respond to oxytocin in vitro (although less than oestradiol), an unexpected result given the absence of oxytocin-induced facilitation of the milk-ejection reflex in late pregnancy or following progesterone treatment in vivo. In vivo recordings of BST neurones suggest that one explanation of this lack of correlation may reside in the presence of a mechanism which attenuates the excitatory response to oxytocin, perhaps serving to prevent premature expression of the facilitatory action of oxytocin. Collectively, these data show that there are dramatic reproductive state and steroid-dependent changes in the central action of oxytocin on the synchronous bursting of magnocellular oxytocin neurones. These changes, which have important consequences for the optimization of bursting in oxytocin neurones, may involve plasticity of transduction mechanisms in the oxytocin-responsive elements of the limbic system.